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kite, hmuzmitmrnz^y?? \-<omi 
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[*JA] 1 KJB* S ft*: # 'J v 'J 3 VtS» <b 

l± N *-'Jy'j3Vl5«I?KTV'5(?)-e, EMI 0 

*'Ji")3'/y- h 1 
\ZY- Y SACSMtiicy- h*«3±K3gj«L 
& ft IK 4 o _h K # «; v 'J n v JK 5 * j£ L r * £ < 

«it4 5&»*-^-i9"f-V^$fL40*Kjh1-*o 
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[m#*i] 

friar- h»Mi:Bi«>.hfc:jBjssi'Lfc^4< 

flier- b»E_tfc«jS3itfcl&l 

inriEffs i <D$mm±imr&zixtz$rife&^') 3 >mxa 

7t)l-7rXy'J n >mt, 

mum i ©ffi*«t±.fcjBj£$ *tfc£ttfl 3 
7t^7 7^y'j3 ^K^XB^saa-f* ± 7 t-mflE* 

ess i (ommmtmmm i <o«*«±.K»ja$*tfc#8 

tJEIl*2©«6ltBtKJBJ(at$*U *©fl!«<0-«a«, fJE 
r-h*S» «TE*10i»l»JRRa r iO«M»ilJi«>«rE 

3 >iXli7t^7 7 XV 'J 3 >I^f> *S 

^ft< i: *.#IS B a B -> 'J 3 >IXIi7* ^7 7^v U 3 v 
K*#U ico^fe B B H v'J 3VSaii7^V77^y'J 

^ >M^mfE^ i vmm^nmti&mgki' y 3 >ix 

U7 ; t;v77^y | j3>'Ii:gU ^EIS2W«fe 
i»KJiXmttE3V3'^ HLrtt:EtJnfcESt*fll 

2 ] tsy- h we, mtim i anamnxo' 

£ tf>*&ii£ffiSJiOlftE#*S B B B v'J3>RXB7^7 7^ 
y'J 3 v«*»fe4 4«rE»*#»i^»< t U-sM? 
*U ttrE3>^^ hJltt, «TEa»#©IBJK»Jj«S*ifc 

- k *&mki-zm*m i uE*w¥*#*aia*&« 

So 

[fll*5 3] WE=>** hTLrtWttEfMttfcttfc 
*t TV* 4 £ t ^4#^i:1-Sfi*a 1 Xli 
ffll*3[2 »wE«o^*#*«IHtt««o 

[»*« 4 ] «rEr- h ms<omiE#-^ B B B v u 3 >k 

1(17*^7 r^y'Jn >K^.f>*mlEE®^mJE#-M B B B 
v'J 3>lXI±7 ; e)l'77Xy'J 3 vJ^tcfi^M^riM 

« 3 ov»r*i*»KE«o*awwfc»ia»**. 

HIE* 1 *>**Bt±fc* 1 Oj6»K*3gjSi-«iefc. 

#JE& 2 C*ttK* litEft 1 <O*6»RX0 t mE* 1 
M*i?f'/ LTHE* 1 OttltlitatmE* 2 O 

sist, 



2 

utrsfc 2 o^gi<osis*ME^ 2 o^mm^sm-r h 
i-?m3;Lx*(Dmm*¥mti-&xmk, 

— SC^rmlE-^- k LTi^f >^ 

U §BS^i:ny^ h*L*J&ELTttE#*#* 

tiTE* 2 co^mm-h, frESS 2 ©J&SWLLRtfttEa > 
h?LrtKttE**fls**K»-rAE»*JB«-j-*I 

6 ] mfEr- h KTEDK l Oiffe^HS^ 

*2«i»«ii*c*4a*#ofloiaK«aiiflttt®a't 

**t#«i:-r4IB**5 CE«0*##*«®»iHl 
[»**7] i»E*2©tt*II!t©life*3itfc*ofc« 
•f-V^U ee*#W»C3>^^ hJLSrJgjaLTfltE* 
20 *K*«rE3>^^ h?L©fl8fflc»LTi|&IMl««:JB# 

[f&w«#aai§iw] 

[0 0 0 1] 
[0 0 0 2] 

30 I C^L S I 4 ifO**flt*«oi)jS5*a 

V- h-tr;W7T7'f >3>^^ h (r-hSAC) 
fflLtl^o iO'T*-h-tJV777'f y3>^y 

40 h *Mt4^l±T*<Of fMfit 3 y ^ ^ hit 
4E«#» MOS ^Vy'^^y- Uliys- b 
L^v>i ? icy- hmffi^±SI55.?/fflgC*¥3S#*te± 

[0 0 0 3] L^L, C<07J&-C(i. ir Y<D*- 
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3 

ISLtOii&fiJgE* v 'J 3 > i: 3MRit<£> t ft* .x. * f- 

■tZi-yjiktfhho i9tsitT% y-nt^lot 
[00 04] mi 7Mii 9i±. trnftL^mtzzz 

* * 'J ft ^Kffl^S¥«#3i«IIll&£Efi<D§iBiI*lKffE 
HfcjFL'fc"*) fllx.!*, LOCOSft^^-CN 

BMb4ifKJ:*s i o 2 or- h mm 2 

l^ffiK^j£i-&o r- h&lfcM2coliK^S B B B v'J n 
v&ifcor- h^® 3/6*1 tt^J&^ft&c ^-hm®<7> 

TV>So i<7>ts£*^J-Ci±r- h^3 (±, HI 7 1X^1" 
i 7 lC#*S B %v'; n>JK3 1 <0±{CWS i2l32« 

xiiP*i^iftjstct£t!cL«gu*Tif'i.o z<oy-hmm 

3(i> S i 02 4t'<0|£fl4 KioT&SSft-cv* 
^#*f l«')i*W2 1 CftALty- hi;® 3 

tfr*mztix^z>*mfa&mi <ow<onmz^mv - 

[0 0 0 5] •fLT, y-MSSS^it^KItS 
ffi»!4 5rSa-t--& i ■? flix-tfS is N4 ©id* 

A -> 'J 3 >R 2 4 <0±ir^)¥w B P S G (Boron Phosph 
arus Silicate Glass) 518 £BJ&-r*o #C^K> BPS 

¥mzMf& znx^z-y- hffl<nffifc<Dffimzm^X7 

* h Y 9 ZML, BPSGBK8 7!» s StliLTV^a5 

R I E ^ f O^tti ? f i o t MP L 3 > 

h?L2 5i^m-ri> 0 h?L2 5(±> ^ 

- h HtH 3 (T>±.\Z i> frfrh X. -9 \Z Jttfc < MP-f *o 
£ CO ;r. > ^i$^|±, •> U 3 > 2 4 J: •) Sffiri* 

¥ffl'fl:?n^BPSG^^'i*^IK8<75*^2 Oft® 
jgitvxo-e, BPS G18 t:3>^^ ML 2 5 

1 1 1: B P S GK8^1i(J^HMP^^T'o, B P 
SG§l8 0TcD#jS£ B B B v';r7>SI2 4 (±, 5&fi7f> 

rzti-nzmz, (mi 7) e 

[0 0 0 6] h?L2 5I*l(0#^ B |v'J 



4 

r-hm@3, -?-W±<7)iffe#)l4SO f ffi 
^12 3 «It5#g B |v i ;3^2 4 **#8 0 0- 

8 5 o"cmmv>MxtommmmLx. #i§ B B B ->'j 3 

>12 4 ^ v 'J n x. t B P S GI 8 o-aj 

IZ-fZ (018) o *t?K, RIEifOiJtti^f 
>^it*l:J:l)x n>^^ h?L2 5I*IC0^M2 3^^ 

5ftK33^xr- Ht<Oif6i«2 6 *®fi£-t--5»„ * 

10 r- haffi3*«Es-r^^)i4ii, ^y*>y 
iz x y>')n,mhtix^z> 0 #v>t% fiMtiov- 

*/KW>fI*£2 2lc«jt$tt^g[mi 0^3 
ML 2 5S.tf2piB<k$^^BP SG18<0±i:IItS 
(111 9) o BSiS&l Oli. 3 
ib&lK -€-co±(ZWS i 2 <Oi ? ^i^li*^Jlo->';* 

vmiWt&Lxm&miz-tzzt <bT*#^ 0 #*s B B B v 

[0 0 0 7] 

i(DE»i»y- bmffi4±lc@EgLTv^^^li. 

so coigmi! t « t nm<) tzTpmmim&Ltz z t k & 

»), ScSLfcr- hWtt*»»C*t4f < fcAo itra 

± icjta $ a?tjg mmmrn t<D^->^> ^a#?jt 

< >5r « t > r- h wffi^a *> ®.mmm < * 

*BBi»i:r- Ult^/a- h LXLirto -Ov-a 
$± B B B v-'J 3>R5rfflv^^i6lc^->"t-i-y^>^lw^ 

iftcoTt^n, whwx&xmmmx $>&**") =i>mt 

mzmtmtZ>&¥:W3bZ>o 
[0 0 0 8] i OBS1t*llWt5-C** i 3 > ^ ^ h 

i^ofci), 3 > ^ ^ > ^*lXtx.T <f> c: o#^ B B B -> 'J 3 > 
^> 0 $f>tc, #S B B B ->'; 3>KtBfc-fki-aj:»i % 
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t*l<r- hSACt»*t4*ft*««t4. 
[0 0 0 9] 

*E»oy- hmaoiKEHSHsssfl-tt, £<de& 

©4fi©«fl-J: "Jff < Life, 4>*< k t#feSXt4T^e 

h S ACfcJBJS-raiRKflrlB**- h*B±K 
L fc #ft»K<0_h t^JSflXJi T * * y r 7 > y a > 
MMt^Ct £#i£k Ltv»4. 
[0 0 10] BP*., *%Ha¥*#*3ll3B&1tl4, * 
1HrE#*#a*±fcJBJS$ftfc$*- hBMt 

Utt, WEr- Hl±i:M?tifcf 1 olfifflR 
k, ttEfcl ©IUilUifc»J***Lfc#tt*S'y a >R 
XI4T*^7T^v i ; 3>lt % IWfE* i 

S iifc^tefi v U a >RXMt 7 * ;w 7 r 7 > 'J 3 > 

m=n, itESfioiaftBix^oiraiftBtioiirE^firs 

v'J 3>H3Z.ti7 ; e^7T7.->'J n^K^iifgft: 

■> u n ^ixii 7 7 7 a •> n vig^t l, 

y n >rxi±t*>u7 r 7 V y 3 >K**iitrE» 1 
oi6»itJiioi)trE#ttft-> 'J n »KXt±T- : e;V7 r7 v 
yn^BtKftU fEf 2 OttlSBLtXEFairEn 

h?LrtKB«SftfcE*k*«;LTV»4£k*ffiF 

ft ltv>*, frier- me^ i nmrnmRv 
z<Dmmm±.<Dmti&&gk->v 3 >ixii7*^7 7 7 

->U a vK*»c>4*ltE8WfrJ±^* < t i2oM$ 
ft. mfK3>*? h?U4, ltrEa»flEOM»c»ja$ii* 
ik**RTE-c**o bu"E3V** h?LF»JOB&E«e#K 

1tTE#*£ B B B v"J 3 >MXI47^JV7T7.->'J 3 VRRlf 
HtflBE^tO BtfS#-^ B B B v M 3 VJglXti 7 * ^ 7 r 7 v y 
3 ^iCIi^W* ^^ft>ftAJ«^t 7>*T- § 4„ 
[0 0 11] ifc, #&i§B<^ig^*«ll8&i£S©ISii 

t, fST 1 - h*ffcR±K* 1 fflStl^IItSIS 
k, «fE*l«**R±C»lO«»fflt«:3g*1-*xe 
k, fflE&l W««K±»c»2<oi»«B(*3gjaii-*xe 
k , ffiE* 2 coigmR, fEf 1 oKtftK&lfttEW l 
o**K4:iy f-v^LTiilrEfS 1 OttfcBSRlfiWE* 



itsiit, m*2©*mR*«»*&j:?fci»E 

2 0«fcfKjROXIB*ttrE# 2 OftlA^ltit^Jti 
*LT-e-<DSE®£TOffc-r4X#£, fflE* 2 OKttK 
©Sft*Sfta*ofc»0-©JJr5fe<0«*«:» -»*t&E** 

h?L*JBrtLTt»E**#*«*iH«:«Hi**4 
ISt, f&E*2©**R±, mrE^2<7)if&^)l±5.0 f 
io OTB3>** h?LrtfcttE¥*#*«K*-*-4E«l*« 
j»-i-*xe*«itrv»*ikS:#«kLrt»4«, tier 

-hm«. H&E*l©«*MAtf*2<0»WR*&4* 

44IgCiv>x, «rE»2 0«MtK*«[E3>*^ h 
JL<0«mK»LTiiai1BI«*»«1-4ik*»T*4o 
[0 0 12] 

20 mm] m&<7>y- vmm±iz$>^»im^>m»x ■? 

JK-Tfti t (cxoTE^lcftA^ft4^*fi»<7)y- h 

ma^OK-7**»l»jh$ft&o WE^ttatfcli 
7t*777-y'JD>Ili, -y- h S AC£Jgfi££ft4 
kitcr- h Sffi-tf ftSHii't-zt-x •> f- > ^ $ ft 
4 W£ Kit"?- 4 7 h y^i: LTfflv»ibft4o 
[0 0 13] 

t4„ if, mi £#BSL-cffu o^ji^ij^m^-rfto 

llii, #S^l;:#4 S R AM> t'J OP *i;H*3KJgj£ 
30 ?tifc**«lrllt-ab4 0 **fl®1I<D*S*flHt:Ktt 
oT. t?0x.l4\ ;»«i^'Ji:fflV^MOSh7'/y 

x^cy- Migi4«< *4-^r-eab>), #«#*«<oi*i 
SBEfiS k *«^*«± fc Jgjft ? ft T v » 4 ffi® k * 
S-t4fc*KJB«Sft«r- hH©i|fi*t«©3>** b 
?L<4. iC0HMW<0 4 -5 icy- h S AC*fflV>4«0**- 

xtf, LOCO SftKJ:43R^-fl-l||ffl«l 6**JBlS*ft 
•CislJ, -e<0|M^|*Ilc(4. P7x^2 1«i$fltv 
ft 0 p *) jc;vp«3tcli % MO S h 5 > yX^ONlOV- 

r- h^tl2i { ttt43y^^ h?L2 5 
rt<7)3> ; j'^ hffl*Ktv»r»jS$ftrv»4. y- vmt 

4 0 co#8fty'J 3 >^^i±BX«4P^k<?57r:^7l s 
W , ^->aA?ftTv^T-?-<0StS;4rfi:< LTv^ a *<D* 

a*®JjE£ftfck§fc&1fc$ft& 0 

[0014] ;oy- h^ffi3w±tc, s i o 

2 *k*«0f6^R4 iJ&f&-f2> 0 i<D±lc$ f>tc 5 0 0~ 

50 3 o o o * > b n - Ammmv&msk y^yis 
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V** h?L2 5J^Wt±. x>;f;<7^Ltfifl:Snt 
v»*BPSGR8* t ®jasn.TV»* 0 *OfSli, :o 

1 02 »if©*6«R7Ttt«S*trv»* 0 -f-ur, :o 
BPSG18©3>^^ h?L2 5>0*2ocD<7*- hSffiKI 

C3e**itTv»4 0 us 9 9 ML 2 5 <Dftmmiz\tmi& 
«»2' : 6*«»J***tTV»4. iOV-VKV'f >«* 

2 2 izmifc1-Z> X 7 K&tegk'sV a >*feft*E*ll 0 
*y-HI3±©#e B |y'P>K5, BPSGR8 
Worst* K?L2 5rtic^fi$;-t* 0 Efftl 0O#«* 

*/h*<i-i. i<OSEIt 1 0**6*SJK8 fr&S-f* J: ? 

hbp s Git^^i&inietiii 2 tjgjai-*. 

[0 0 15] £0*H!&IKK1 2 icfi, a'/** ML* 
®JSLT^»ft->"; 3VB11 0t*ffi**, £<7>3>* 
? hTL^MftltKl 2±C£RE*ll 4*§*U# 
ttft'V'J avail 0 tm*l»iR***o &JSE&1 4 
H, S i C u S-^tf T 5 W)7* 9 
)l>t Lt-filCT i /T i Nft^>»JgTife&JKEililR 
1 3 Sr&JgBEi&l 4 i:E&l 0 t (OmzMfStf- & o z\(D 
&JSE*§11 4 *1$M-t2> i. 7 (-P S G (Phospho-silica 
te Glass) & 2?* ft « i&f fiifl (/<-y y^--> a V) 
Rl 5*3g«+*o httfi 3 ©±K3BJSS 

fLTV>ii(e»JR4<0±W#*gA-V , J = VK5 J±x 
M**— SC^igXg^^^^f- >y*BMK£oX&< fto 
TV>*V, 5 0 0-3 0 0 0*V?*;* h n-AfSJ^Olf 

HKtttc, i<OEHl0li, r- h*E±KliJV»-C 5 0 
0-3 0 0 0^-v^^ hn-ASJSBU¥tcftoTv»4* 
tcft-6o Lfcj&*oT\ Ei&l OW^fav'J n>R(c^: 
K- 71" h*«3fc 
*-eiO«Lftv>OT, MfwjlACi^MOS b5> 
yXi-WLi v^mJE^'ft-t 4ftfh7V-V*y;^ #t£ 
: Sr^x.^c:i:f±ft^ 0 itz, Y— Y WBl 3 <T>7^W&i t E 
#11 owTF^co^mM^IBIt-cafeortllvHcMfto 

[0 0 16] H2 7SSH9 *#HRLriOHJfi« 

\u **ff«it«)»aiewfffiia-c*4o «*.wr» i~ 

1 0 n c mO»ifc!fE<Z> NIBS' 'J 3 1 Kfg?- 

>i!Afttfflv>T, Wxtf, 1 X 1 015- 1 x 1 017c 

m-3?i)K(D^Mt)isiS0P , 7x^fi^2 1 imm-tZo 
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v>T, fllxtf, 5 0-2 0 0 A<Ol?oy- hBHbR2 

MOS h7 >y'X^L §v->'(i'SJE 4<DK<j&g 
ft?-**;M *v*£ALfc&, y- hmffii:ft-5»#IS 
fi-VU 3>I3 S-fllxtfl 0 0 0~4 0 0 0i>^l- 
n-AgJglt»i--&o Stv^T, 3VR3 
io ^1:7* h 'J v^77>f t jj-vftAttSfciiV v#h 
^^•cor--;vi!!! ! l|{c i 1} 1 x 1 019*?> 5 x i 021 
c m-3gflW>«8Efcfc* J: $ K-^y^t 

[0 0 17] *H«ffl|-rttr- Ml3li^ B B 9 y'J 3 

£t±7$>oT<(> &v> 0 5I^M#®?m^S^^-g-tfiffei^R4 
*fllx.tf 5 0 0-3 0 0 O^-Vy'X hn-A®JK*« 
U Jtv^T. #M B B 9 y'J3>l5^ilf5 0 0-3 0 
20 OOfy^hD-AgtitftSo iiit,Ol<0«l 
(4, ^ff-^LPftifcOC VDffiSrfflv-T'bjavL, 
•^ l J>y'tt!rfflv>t4AV' (02) o ^K^ISbWU 
3>R5 <0±IZ7* Y \s*JX Y 6 fc^Jj&U ift-Sr/^ 

»fvniv>r, *«ia->U3>R5, ^tc#6«tR 
4, ftl^fiSy'J 3 VR3 *x7f/^uy- h 
m,m*MJ&.-fZ> (H3). 7tH/y^F6* 
flJJtL. 0, 8 0 0- 9 0 ot:coK^ 

#H5Rf-r?l 0-6 O^gaifflliffoT, y-h« 
30 g3, ^StR 4 s.^^a -> 3 yl 5 SB **6#R 7 
T-tltS, Sv>t, MOSl-7>yX^V-VK 
\s4 yW&<r>Jfcf8L<r>tztb\z, -y * Y ') v ^'9 7 -r t -Y * 
VftAft*fflv>r, fl&tf, As?r3 0-8 0KeVO 

jtrajimiE, K-xt i x i o i6 C m-mmr--( * 

■fix, 

[0018] m\z\±m Lti/>*v>^ u<o^i>itAo 
ttr«uiie*R*, 5oo-2ooot>^h 

^Kiflxy^-V^U h«a«3«a5Kifl3il6l»R 

<7)7j4e>OT--;l'Sr, 8 0 0- 9 0 CCTM 0 

-3 0 7>SSS«iI^T-ffotV-X/KyY >H 
IS 2 2 1 XBIIMttgRfft, ««R 8*3 

000-1 2 0 0 0t>^ ho-AgJSJtat-f-So - 
<Ot #ti, ^f-;7"*^-; l/y(O^LPCVDffi*ffl 

IbRftAv^L, B^Pft t'CDTfm®* 1 X 1 020- 5 
xl 02i c m-3igff-£trv'J 3-V^bRT? t ^.v» L> * 
*it>*tt*^fc*fc^«RTtA^ (04) o 
50 [0 0 19] ^IC, *«Lfc««R8CWLTIii?f 
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y r&m&m < , #^ B B H v >; 3 >i 5 teat itiix^f 

<D.x y f-/*? 5 (± N R I E (Reactive Ion Etching) £0? 

(B5) . WiLtf, RIE^Ti-zf^^ 
*fr , #& B B B v 'J n > * y *■ > ^i*JKl± "> 

7t*§-&^ BPSG, S i 3 N4 > C VD S i 02 fti* 
»4, *-ffcl 0-2 0 03S^7fV7$tl«.o 
[0 0 2 0] &v>t\ 7*F'JV^77^(:J:>) 2oj) 

7>p>^3>* * h*Ll±r- h**3-hK***jgi:* 

I^l^x^f l), ML2 5 £M?L 

-f&o -rot 3 >I5 l±^ifX.-yf->;r$ 20 

*i-cv>fcv>*:*!>-r- hmS3 Offlg&K»4*£it8R8 lei *) 

2 6 «fc >K h *S 3 t 3 V * * h HJflJfcK 

ita-r^#^ B B B ->u 3 >«i^*WK*6it$*L*o 

©W*tM«*i4, h S A C Sr*S-t4±T*RT* 

^WU®trfeo**»4 (116) o 7tH/y^h 
9*r««Lfc», #^ B B a >";3V^i o**«i-*o IK 

,H->iJ 3 vRi OK, «xi4\ P£30~60KeV, 
K-Xtl x l 015- 1 x 1 0i6c m-2eKTM 

7) 0 

[0 0 2 1 ] #CK, 7* h'JV/?7US*ttx?f 

xzsmi o r-r&o zvtbx- 

•9**7* Y y/<- t LXm^tz&&&i"} 3VR5 "0 
14, #*§ B B B v"J 3>ffl|i 0OTC**»«-JttH»i»** 

D , #*S B B B -> «J a >JR 5 * iilti Sy'Jn vBHfcBS 

£Bfc*1-*4?&I?ll4 ; i2.g&<, it*a ! 9i$M{>g[<& 
5fc*i:MO S h 5 > ? SrftiK-rs/w»i)U*fiJ-e* 
So #*§ B B B v 'J 3 > ox -;f > y** h 9 /< 5 £ ffi 

* *W KIT 

7* hUv* h 1 1 iM&L-Cfrh. 8 
0 0 - 9 0 01CT- 1 0-3 0#Bi£BHISScVM4fiHR»H 50 
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^fttliff7 (08) o «IR]*&liI8Sl 2 
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